It is well known that deprivation affects bone growth. The 
There is considerable evidence that adverse socioeconomic circumstances affect the rate of skeletal maturation, although the mechanisms involved are not clear. Differences in skeletal maturity have been observed among children differing in a variety of ways including geography, income, nutrition, home conditions, and psychosocial factors. 1-9 However the compared groups have tended to be relatively disparate, in terms either of clinical status or geography, and it is not clear to what extent, within the community, deprivation affects skeletal maturity.
Recent work has shown that poor perinatal growth is a risk factor for ischaemic heart disease, stroke, and obstructive lung disease in later life.'0 This has been proposed as an example of programming, where circumstances at a critical period in early life dictate the individual's future health status. The present study, covering a small geographic area of Britain, was carried out using radiographs of trauma patients to investigate in more detail the link between skeletal maturity, as measured by Greulich-Pyle bone age, and indices of socioeconomic status. The aim was to find out which indices were most closely associated with skeletal retardation, and to identify at what ages the association was strongest.
Subjects and methods Some 2000 packets of x ray films, belong to patients who had had hand radiographs for trauma when under the age of 20 years, were retrieved from the archives of Middlesbrough General Hospital, Cleveland. Most patients had been radiographed during the years 1979-41. Over 300 records were discarded, because either all the epiphyses had fused, or the radiographs were missing, technically inadequate or illegible, or the patient did not reside within the boroughs of Middlesbrough or Langbaurgh.
The bone ages were estimated blind by AJLC using the atlas of Greulich and Pyle. " In a minority of cases where the bone age lay between two adjacent standards, the mid-age was used. The subject's identifying number, sex, date of birth and examination, bone age, and local authority ward from their address were then recorded. Race was not recorded, but the subjects were probably almost all white; the population of Cleveland is only about 3% nonwhite, and of this only a small fraction is AfroCaribbean.
The subjects came from 51 distinct local authority wards. Information on 13 socioeconomic indices for each ward from the 1981 census was obtained, expressed per 1000 households or population as appropriate (see list in table 4).
STATISTICAL METHODS
The data were scrutinised for anomalies between bone age and chronological age, and patients who had been referred for poor growth rather than trauma were excluded. In addition erroneous dates of birth and examination were corrected.
Multiple regression analysis was used to relate each subject's bone age to chronological age, sex, and the subject's socioeconomic information as obtained from their ward. The chronological age adjustment was done using a polynomial in age. An overall sex effect and interactions of sex with each term of the fitted polynomial were also included. This is equivalent to fitting separate polynomials for the two sexes.
Regression was used to compare the ability of the different ward socioeconomic indices to explain the residual variation in bone age, after adjusting for chronological age and sex. The significance of each ward index was assessed relative to the between ward variation, so that the t statistic for the significance of the index was given by t= +/49 R21(l -R2), with 49 residual degrees of freedom, where R was the weighted correlation, across wards, between the mean adjusted bone age and the socioeconomic index, the weightings corresponding to the numbers of subjects in each ward.
Results
A total of 1683 radiographs from 1593 subjects were available for analysis. Eighty four subjects had more than one radiograph: 80 with two, three with three, and one with five. All such radiographs except the first were excluded from the analysis, leaving a total of 1593. The age and sex distribution of the sample is given in table 1. The sex ratio was 63:37, and the modal ages for boys and girls were 14 and 11 years respectively, with a sharp increase in numbers from age 11. Table 2 gives the regression equations for the polynomials, and also for a simpler linear model containing just age and sex. The linear model shows that, after adjusting for chronological age, mean bone age is 0-27 years greater in the girls than in the boys, and that the age regression coefficient of 0-951 is highly significantly less than 1 (t=-7 1, p<<O-OOl). Table 3 summarises the analysis of variance of bone age after fitting polynomials of increasing degree for the two sexes up to fifth order. This table shows the significance of eac term as the order increases, with the line being massively significant and account over 92% of the variation. The cubic ter quintic terms are also highly sigi (p<001), but they account for only E proportion of the total variation. There i highly significant difference in mean bc between the sexes, but the only significa sex interaction is the quadratic term (p<( After adjusting for sex and age using specific cubic polynomials, the mean al bone ages for each ward were signil different from each other (F= 1-48 on 1535 df, p=0O02), with a range in mea age of 1-23 years. The present study sample, children brought to hospital for trauma, is clearly not a random sample of Cleveland children. For a start its age distribution is weighted towards the teenage years, and boys are over represented (table 1) . It is also likely to be weighted towards children livingnearer to Middlesbrough General Hospital. Nevertheless these and other possible biases can only affect the validity of the observed association to the extent that they might actually generate it. For this to happen, children from the more deprived wards would need to be more likely to attend hospital for trauma if they were skeletally immature, whereas in the well off wards the bias would need to operate the other way. This, though possible, is unlikely. One other possibility, that the reading of the radiographs was biased, can be ruled out as they were read blind.
Thus the association between skeletal maturity and socioeconomic status is likely to be valid. An association in this detail has not previously been demonstrated, and the obvious question is: Is it causal? The possible alternatives are that reduced maturation leads to deprivation (which is not feasible), or that deprivation causes reduced maturation, or that both deprivation and reduced maturation are caused by some other common factor. Rona and Chinn showed an association of height in childhood with deprivation, which they argued arises from a period in early life when deprivation causes growth faltering. 17 They found that after adjusting for father's social class, parental height, family size and child's birth weight, primary schoolchildren of unemployed fathers were shorter than children whose fathers were employed. However when they looked at height gain over two years there was no longer an association with unemployment. This could be explained by unemployment having a causal effect on height growth earlier in life,'8 but not later, so that the deficit seen at school age dates back to the preschool period.
In the present study the linear relationship between bone age and chronological age is shifted downwards in the presence of deprivation, that is the constant term (intercept) is reduced. However there is no evidence that the slope of the line is affected by deprivation, so that children from all wards, whatever their socioeconomic status, track along lines of the same slope. This pattern can be explained by arguing that, just as for height growth, deprivation has a causal negative influence on bone age early in life, but that thereafter it has no effect. Thus young children from the more deprived wards become skeletally retarded compared with well off children, but once they are past the vulnerable period they mature at the same rate as everybody else, so that their bone age deficit remains the same throughout the growth period.
This explanation presupposes that each ward has a level of deprivation associated with it which determines the amount of retardation that infants living there are likely to experience. The causal relationship, if it exists, is thus between the deprivation of the ward and the retardation of infants living there. In practice one cannot measure the actual level of deprivation that each child experienced as an infant, partly because the avaliable indices were for 1981, a time when most of the sample were no longer infants. But in addition a substantial proportion of them would have moved house since infancy, so that their current address would be of even less relevance.
For these reasons each child's current address has to be viewed as a proxy for their address, and hence their degree of deprivation, in infancy. It is reasonable to assume that on average, relative deprivation does not change as children grow up, whether or not they move house. Children living in the same area ought to have experienced the same level of deprivation in infancy whether or not they are born locally. Thus the argument for causality is an indirect one, that current ward deprivation acts as a proxy for deprivation in infancy, and it is this which causally affects skeletal maturation.
The alternative explanation for the observed association is that both bone age deficit and deprivation are mediated by a third, probably genetic factor. However Rona and Chinn showed that genes fail to explain the height-unemployment link, as it survives adjustment for parental height and child birth weight.'7 Part of the height deficit in the children of unemployed parents is likely to be due to skeletal retardation, so that this also appears to survive adjustment for genetic factors. Thus Because of its antibacterial spectrum, and in particular its activity against pseudomonas and against coliform organisms resistant to other antibiotics, the use of ciprofloxacin in the newborn may be attractive. A report from Thailand (Pagarkrong Lumbiganon and colleagues, Pediatric Infectious Disease Journal 1991;1O: 619-20) records its use during an outbreak of severe neonatal klebsiella infection. Thirteen babies were treated; three died during the acute illness and two died later from other causes. Five of the remaining eight children were seen at between 12 and 23 months of age and two had greenish discoloration of the teeth. They had both been given many other drugs but none known to discolour the teeth.
The association is suggestive but does not prove that ciprofloxacin was responsible. It was tooth discoloration, of course, which put paid to the use of tetracyclines in children. The drug might still have a place in paediatric therapeutics when resistance to other antibiotics is a problem but clearly its use should be carefully monitored until we have a better idea of its risks. 
